While globally, computer-mediated communication (CMC) has emerged as a powerful and a more satisfying medium to facilitate organizational communication,, its increased use, particularly in emerging economies, raises concerns relating to its efficacy particularly when compared to the more 'natural' face-to-face communication.
R E S E A R C H

Face-to-Face Communication
While globally, computer-mediated communication (CMC) has emerged as a powerful and a more satisfying medium to facilitate organizational communication,, its increased use, particularly in emerging economies, raises concerns relating to its efficacy particularly when compared to the more 'natural' face-to-face communication.
This paper examines the impact of CMC on the quality of organizational communication at the workplace. Analysing economic and relational dimensions of task performance, the paper investigates whether CMC enhances or debases the quality of interaction (exchange quality). Measured in terms of perceived satisfaction on economic and relational dimensions of task performance, the quality of exchange is examined with respect to three type of tasks -information generation, information sharing, and decision-making.
The five independent variables under study are: frequency of media use, media familiarity, media choice (to facilitate task/social interaction), quality of information sharing, and the strength of relational tie among the team members. These five variables are examined with respect to two configurations -e-mail and instant messaging (IM). The dependent variable is the quality of the interaction (exchange quality).
The results show that:
• the frequency of e-mail communication is a significant factor in facilitating effective communication. Frequent e-mail communication leads to media familiarity. Familiarity with CMC positively impacts satisfaction on task dimensions and results in improved communication.
• Satisfaction scores vary on the basis of the mode of communication. Users used e-mail as a rich medium to exchange task-related information, for analytical and judgmental tasks and as a lean medium for building relationships (especially at the brainstorming or information generation stage).
In comparison to e-mail, IM is not as effective both on economic as well as relational dimensions of task performance. Though a synchronous medium with a higher perceived social presence than the e-mail, it rated low on familiarity and information sharing aspects. The strength of the relational ties shared by the group had a positive impact on the quality of social interaction.
A large majority of the respondents opted for the FtF mode for information gathering task and the CMC mode for information exchange and decision-making tasks.
T he increased use of computer networks to conduct business has been stimulated by decreasing cost, increased accessibility of information, and rapid exchange of information (Siegel et al, 1986) . Computer-mediated communication (CMC) has become an integral component of all organizations (Strauss and McGrath, 1994) ; and, e-mail is rapidly emerging as the key platform for knowledge creation and knowledge dissemination (Sussman, Siegal and Schneider, 2003) . In fact, it is considered as the foundational communication component of networked organizations, virtual teams, and electronic communities. (Brown, Fuller and Vician, 2004) .
Sarbaugh- Thompson and Feldman (1998) suggest that increased use of CMC might subsequently result in the decline in other forms of communication such as faceto-face (FtF) meetings and one-to-one conversations. The differences and advantages of CMC and FtF may become increasingly crucial as timely communication and decision-making continue to be concerns for organizations. Berry (2006) lists several advantages of CMC over face-to-face or synchronous communication -more active and equal team member participation, flexibility over time and distance, low cost of changing teams quickly, time available for team members to reflect on views shared, information shared with other members in the group, and instant record of the exchange that can be revisited and reexamined. In certain situations, these differences can be critical. In a similar vein, Chidambaram (1996) outlines four aspects of CMC group interaction relative to face-to-face group interaction -anonymous input and evaluation, simultaneous data entry, electronic recording, and structured interaction.
The interaction of communication medium and computer technology may result in unintended consequences. One of these pertains to the impact of a computer-mediated environment on the quality of exchange. Organizations introduce CMC to suitably facilitate collaborative workplaces by promoting faster and cost-effective communication. However, individual differences relating to perceptions about communication in the computer-mediated environment can negatively impact the quality of exchange or interaction. Since e-mail and instant messaging are embedded in computer technology, we need to understand how perceptions related to use of computer technology influence individuals using CMC technology especially when the tasks are required to be performed in teams.
Communication in the computer-mediated environment can be seen as exhibiting characteristics of a formal written interaction, an informal oral interaction, or something in between (Brown, Fuller and Vician, 2004) . E-mail is found to have a significant impact on organizational interactions Essentially a text-based application, it has wide ramifications for organizational use. E-mail is used in every type of business activity (Huang, 2002) . This includes gathering marketing intelligence, payment processing, relationship building, and even negotiation. It has become an indispensable business tool for internal communication vertically connecting supervisors and subordinates and horizontally connecting the peers. It is used as a formal medium (convey instructions, for example) and even as an informal medium (in chats).
To understand e-mail as a choice of medium for taskrelated activities, we need to understand how communication issues work together to influence an individual's perceived satisfaction with the media.
Although current collaboration tools make communication easier and faster, questions arise on whether CMC enhances or debases 'exchange quality'. Exchange quality can be described as the quality of relationship and interaction between members -a set of relationships based on employment contracts -for effective task performance. This includes quality of coordination, sharing of information, participation and commitment, shared understanding, reliability of information, credibility of information as well as the quality of social interaction in a given context -in this case, a computer-mediated environment. An exchange can be purely 'economical' (agreed upon by an employment contract) or 'social' (relational; one that goes beyond purely business or professional concerns). This paper presents a combination of two perspectives: the media-dependent perspective that includes the mechanical characteristics of media (bandwidth, communication cues, and feedback speed) and the social perspective -the contextual factors that influence the perception of media satisfaction. Focusing on how economic and social factors influence respondents' perception of media use, media choices, and media satisfaction, the purpose of this study is to:
• examine the perceived satisfaction of employees with respect to new media, in particular, e-mail and instant messaging (IM) on these exchange dimensions • compare media choices for information-related tasks • report trends relating to communication in a computer-mediated environment.
The study explores the quality of exchanges with respect to three types of tasks -information generation, information exchange, and decision making. The study takes into account both the forms of exchange -economic as well as social -that team members engage in at their workplace.
BACKGROUND AND HYPOTHESES DEVELOPMENT
In order to establish a theoretical foundation for the study, hypotheses for the research as well as a research model are developed based on a synthesis of selected theories and studies.
CMC has been viewed in rather contradictory ways (Rice, 1999; Wellman et al., 1996) . On the one hand, it is viewed as providing a reduced cues environment which is poorly suited to emotional and self-expressive communications responsible for longer decision times, antisocial behaviour, 'flaming' and decreased involvement in others, and on the other hand, it is seen as supporting rich information, connecting others, increasing involvement of the peripheral players, and consolidating existing connections. This makes it difficult to assess the impact of CMC and plan for its implementation and use (Haythornthwaite, 2002) .
Researchers have explored CMC to study organizational influences, exchange quality, socio-psychological processes, and educational uses. In a synthesis of the literature comparing face-to-face and computer-mediated communication, no two studies are found to reflect similar concerns and conclusions. As a result there is lack of any conclusive evidence regarding CMC and its impact on group communication. This is compounded by the fact that organizational communication is rarely confined to a single genre (Orlikowski and Yates, 1994) .
There are a large number of inconsistencies related to the type of task, type of study, sample chosen, status, and hierarchy as well as the type of medium selected. For example, in some studies, student samples have been taken (Byron and Baldridge, 2007; Sheeks and Birchmeier, 2007) and in others practising managers have been surveyed (Song, et al, 2007) . Some studies have used questionnaires to collect data on perceptions (Huang, 2002) while others have conducted experimental studies (Murthy and Kerr, 2004) . Also, a wide range of communication media have been examined such as asynchronous text-based system -e-mail (Sussman, Watts and Schneider, 2003) , synchronous text-based system such as IM or chat (Riva, 2002) , and synchronous face-to-face communication systems as well as group decision making with or without a Groupware or a DSS (Sia, Tan and Wei, 2002; Lou, Scammel and Shah, 2006) .
Since the available data has been found to be rather varied and at times, contradictory, this research presents a synthesis of previous research studies combining the diverse theories relating to CMC and conclusions of other researchers in the field. Hypotheses have been developed on the basis of secondary research .
is stated to be one of the chief merits of face-to-face communication. (Berger and Douglas, 1981) Proponents of CMC, on the other hand, argue that absence of social context cues makes recipients equally motivated to discover more information about the sender, establish better group relations in the long run (Walther, 1992; Walther & Burgoon, 1992; Byron and Baldridge, 2007) , thereby improving the quality of exchange.
To reduce uncertainty as well as counter the problems faced by reduced cues in a CMC led environment, recipients use a number of non-verbal cues to analyse the message and form judgments about the sender. These include assessments based on the sender's use of emotions (Walther and D'Addario, 2001) , signature (Sherblom, 1988) , communication style, punctuation and spelling errors (Lea and Spears, 1992) , and time lag of a response (Walther and Tidwell, 1995) . Some researchers point out that the lack of cues in e-mail and other forms of CMC democratizes decision making by freeing users from status and power differentials (Siegel, 1986; Dubrovsky, Kiesler and Sethna, 1991) . Sheeks and Birchmeier (2007) report that individuals, who are shy but still desire to build social relationships, are actually successful in building friendships online. Observing changes in CMC usage and relationship satisfaction in these individuals, they investigate the potential benefits of CMC use and conclude that individuals who are introverted, neurotic or stigmatized with physical disabilities derive greater social satisfaction than extroverted individuals who derive satisfaction with FtF communication.
Exchange Quality and Group Ties
Organizations have a large number of invisible ties that are activated when first interaction takes place. Gradually these so-called 'weak ties' convert into 'strong ties' when sufficient interaction --online or otherwise --has taken place. These are often governed by organizational norms and structure as well as system administrators, rather than created by individuals. Haythornthwaite (2002) concludes that strongly tied individuals adapt easily to new media and work on it to improve their ties further. On the other hand, weakly tied groups do not adapt easily and prefer to use the prevalent organizational set up to communicate.
Earlier theories were concerned with how CMC can support strong ties. Haythornthwaite argues that it is the tie that impacts the quality and frequency of exchange rather than the media chosen --offline or online. Richness is sought in the exchange --emotional as well as instrumental, simple and complex, both verbal and nonverbal. Research suggests that the reduced cues of CMC work to the advantage of weak ties by reducing the social risks associated with contacting unknown and unnumbered others (Sproull and Kiesler, 1986; . For example, e-mail has been cited as useful for easing the difficulties strangers have in contacting individuals across hierarchical, geographical, and organizational boundaries, individual's knowledge base, exposing them to ideas and approaches different from their own, and increasing their ability to take advantage of new opportunities (Allen, 1977; Haythornthwaite, 2002; Koschmann, 1996) . Indeed, one of the major benefits of CMC is to connect those communities who are weakly tied, extending communication through sophisticated support systems to reach other peripheral participants (Constant, Kiesler and Sproull, 1996; Huber, 1990; Rice, 1987; 1992a; 1992b; 1999; Sproull and Kiesler, 1986; . Mesch and Talmud (2006) evaluate the social relationships from the point of view of 'social similarities' and argue that where social similarity, multiplicity of relationships (here referred to as multiplexity of ties), and relational duration are high, there is greater social interaction.
Assuming that closer ties among members of a task team would lead them to communicate easily on a computer supported work environment, the following hypothesis is framed:
Hypothesis 1: Stronger ties among members of a group lead to enhanced satisfaction with the CMC Media on all the three tasks leading to enhanced exchange quality.
Exchange Quality and Social Interaction
Field studies have repeatedly found that trust and other relational characteristics enable information sharing in organizations (Song, et al, 2007) . This enhances the quality of exchange. Daft and Lengel (1986) describe CMC as a 'lean' medium (as it is in text form) which discourages non-ver-bal cues such as body language, facial expressions, etc. It is also a leaner medium compared to face-to-face communication as it is asynchronous --it does not allow for immediate response. This results in reduced social interaction, consequently leading to reduced information exchange. This view is, in part, supported by Walther and Burgoon (1992) , who conclude that at least during the initial stages, the group takes time to develop friendly interpersonal relations.
Though researchers confirm that social interaction is indeed low in e-mail communication (Haythornwaite, 2002; Chidambaram, 1996) , it can be developed over a period of time regardless of the medium chosen. Research by Haythornthwaite (2002) discounts the use of a particular media in fostering an effective exchange and instead places premium on the perceived relational tie among team members. Consequently, no media is completely rich (as face-to-face is commonly believed to be) or completely lean (such as e-mail). Richness is in the exchange. Haythornthwaite concludes that strongly tied individuals adapt easily to new media and work on it to improve their ties further. This is supported by Walther, Anderson and Park (1994) that participants using some form of CMC eventually do build a bond over an extended period of time. On the other hand, weakly tied groups do not adapt easily and prefer to use the prevalent organizational set up to communicate. This is confirmed by Lee (1994) , who concludes that e-mail is neither a rich medium nor a lean medium and that communication richness (exchange quality) depends on the interaction between the medium and its users. The same e-mail might be a rich medium for some but a poor one at some organizations.
The same arguments can be applied to other tools of CMC such as IM. Studies have suggested that the higher the communication frequency, the greater the number of communication channels used, and that the closer the friendship ties, the greater the relational intimacy. Focus has thus been on the quality of exchange rather than the type of media used. Minsky and Marin (1999) and Walther (1992) have established the effect of CMC on development and maintenance of interpersonal relations.
Haythornthwaite (2002) focuses on relational ties as a precondition to affect qualitative exchange among members. Chidambaram (1996) , on the other hand, argues that relational ties can be developed in a computer-led environment. He however concludes that relational tie is easier to build in groups with some form of face-toface interaction as opposed to groups which are interacting solely by CMC tool.
To summarize, social interaction is expected to be lower in e-mail communication.
To improve the quality of the exchange, participants need to have some form of social interaction. This can exist irrespective of the medium utilized. Strongly tied teams adapt better to the new media than weakly tied teams and consequently have a richer exchange. Conversely, social ties can be built up over a period of time through frequent communication.
This supports the view that relational factors do have an impact on the quality of exchange.
Exchange Quality and E-mail Frequency
Huang (2002) finds that exchange quality improves when there is a greater frequency of e-mail communication. In such cases, there is greater contact and a reduced chance of misunderstanding. Frequent e-mail becomes a measure of relational development leading to an improved exchange quality.
Assuming that social interaction positively enhances the quality of exchange among task teams and that frequent e-mail/IM communication can enhance it, the second hypothesis is framed as follows:
The greater the frequency of use of a particular medium the more the perceived satisfaction with the medium on that task and the greater the quality of exchange.
Exchange Quality, Media Satisfaction, and Task Performance
Task performance and satisfaction is linked to satisfaction with the media. Consequently, a favourable exchange is one where participants record satisfaction with the media on a particular task.
Employing the theory of task-technology fit, the quality of interaction across face-to-face and computer-mediated communication has been compared. For certain tasks, such as information sharing, no significant difference was found in the performance of the task by the groups using technology and groups interacting face to face (Murthy and Kerr, 2004) . Strauss (1996) found no significant difference in information sharing or performance between CMC groups using a chat type system and face-to-face groups.
Few researchers have found CMC in general and e-mail in particular to be less satisfying on the decision-making task. Studies by Dennis (1996) indicate that verbally interacting groups (read e-mail/IM) exchange only a small portion of the available information and make poor decisions as a result. As more time is required to complete the task, the overall effectiveness of the medium is perceived to be low. This adversely affects the exchange quality in the long run.
Other researchers have found out that satisfaction varies with other elements in the work process such as the task process, the person's perception of his or her partner (Kiesler, et al, 1985) , the task-media interactions as well as the size of the group.
The quality of exchange improves when participants report improved performance on various organizational tasks. Three categories of tasks have been identified --idea generation tasks, intellective tasks (information exchange process or sharing), and judgment tasks (Simon, 2006) --and have been used as a basis for this study. Results of these studies have been mixed with some reporting improved performance from CMC tools on certain tasks and others finding exactly the opposite.
Findings from Walther (1994) suggest that less information is transmitted on the e-mail (in other words, there is reduced sharing). Deemed to be face-to-face construct, information sharing or exchange is not as automatic or evolved in a CMC-led environment. Due to the textual nature of the information that is exchanged via the CMC media, (Taylor, 2006) , participants have to meet face-toface to solicit more information.
According to Gallupe and McKeen (1992) , asynchronous and other forms of CMC result in improved performance relative to face-to-face communication in idea generation tasks and tasks that are highly structured such as decision making, coordinating, problem solving tasks, etc.
Expecting satisfaction level differences (assuming medium low on naturalness to yield a poor exchange quality on various economic and relational dimensions of task performance in comparison to a medium that is high in naturalness), the following hypothesis is derived from the model:
Hypothesis 3: Satisfaction on the economic and relational dimensions of the three tasks, namely, information generation, information sharing, and decision making tasks improves with the use of CMC modes leading to enhanced exchange quality.
Exchange Quality and Media Choice
Choice of media for a particular task can affect the quality of exchange. Researchers on CMC have focused on media choice among managers (Markus, 1994) to examine the extent to which the media hinders or helps in the performance of work teams.
The Media Richness Theory guides the researchers to focus on task equivocality and the capacity of a medium to convey information (Daft and Lengel, 1984; . According to this theory, exchange equality improves if media choice is segregated on the basis of tasks to be performed. In comparison to FtF communication, e-mail was deemed to be a lean medium as it involved tasks that were unequivocal in nature. Accordingly, FtF communication was preferred for tasks involving brainstorming, decision making, and problem solving and e-mail communication for tasks that were routine in nature such as information exchange and the like.
Researchers have questioned the validity of the Media Richness Theory. Fulk, Scmitz and Steinfield (1990) consider the selection of a medium to be influenced by social norms rather than a specific fit between task and medium. In other words, a manager's choice of a particular media for a certain task is governed by organizational constraints rather than the optimal fit.
In contrast, the Media Naturalness Theory (Kock, 2002; 2004) merits attention on two counts -firstly, it proposes that communication in organizations can be understood by understanding biological and evolutionary factors, and, secondly, that people do manage to overcome obstacles presented by media that is low on naturalness (such as e-mail and IM). The theory implies that people actively seek to improve the quality of exchange. Kock (2002) has included collocation, high degree of synchronicity, observing and conveying of verbal and non-verbal cues, perception of body language, and the ability to convey and listen to speech as the unique qualities that characterize face-to-face or highly natural communication. Kock (1998) has compared CMC and FtF interactions and found that people do adapt to communicating through different technologies as they become familiar with them. This is confirmed by studies conducted by Burkes and Kregg (1999) . CMC systems, at least initially, demand greater cognitive ability as they are low in naturalness (Kock, 2004) . This leads to the inference that if frequent communication is not sought on the e-mail, at least initially, then two consequences can occur. One, that media familiarity does not develop and secondly, social interaction does not take place. Thus people need to work towards building up relations to overcome initial obstacles presented by the CMC. This in turn depends on the biological and evolutionary factors in a person.
A different but related theory is the Social Presence Theory. It is the perception of social presence which is required for a particular task. In fact, the choice of medium is based on the need for social presence during a particular task. Using this assumption, an individual is likely to choose e-mail as a medium if there is no perceived need for physical presence in that task. In meetings, where the need for social presence is perceived, participants will select the FtF mode in contrast to decision support systems or e-mail.
Task performance must be distinguished from media satisfaction (Simon, 2006) . Researchers report that virtual team members demonstrate competency in work productivity but feel less emotionally fulfilled. People who conduct work-related tasks through a medium familiar to them may lead to their using the medium in a dissatisfying way. Thus, a person's successful completion of a task does not imply satisfaction with the medium. This is important. At times people really do not have a choice to select a medium. In a readily available CMC environment, rarely do people go out of the way to create personal relations. Time, space, and distance are the other constraints. Simon (2006) points out other interesting phenomena in his research. Participants who had expressed low satisfaction with a particular CMC medium such as IM were consistently using it in their personal lives. He attributes the reason to a need for casualness in social interaction. Thus it emerges that media choice is a function of perceived social presence, media familiarity, media accessibility, and task type.
The fourth hypothesis relates to the choice of media that is appropriate to a particular task. Expecting that choice of media selected (say, face-to-face) for a particular task (say, meetings for decision-making) would result in decreased satisfaction if the task was performed using a decision support system, the following hypothesis was generated:
Hypothesis 4: Media choice for certain task (say face to face) positively impacts the satisfaction with the media on that task improving the quality of the exchange in the long run.
The fifth hypothesis relates to media familiarity and satisfaction with the task on that media. The assumption is that the greater the familiarity with a particular media (say, face to face) the higher the satisfaction with respect to a particular task (say, meetings). Naturally, media familiarity with FtF communication would be higher and this would result in increased satisfaction on tasks appropriate for that media (such as meetings, decision making, exchanging ideas, resolving issues relating to miscommunication or conflicts).
Accordingly the following hypothesis is formulated:
Hypothesis 5: CMC familiarity will positively impact the satisfaction with the medium with respect to certain task/behavioural dimensions leading to better exchange quality.
Exchange Quality and Information Sharing
An important component of organizational communication is the quality of sharing. Humans are socially programmed to cooperate with each other in problem solving and other structured processes. Evolutionary psychologists support the notion that people have developed tendencies to 'share' with others (Taylor, 2006) . Over a period of time, this gives rise to feelings of mutual trust, reciprocity, caring and sharing. Through verbal and non-verbal communication actions, a measure of 'relational intimacy' develops. This has an impact on the exchange quality. According to Straus and McGrath (1994) , a communication medium is more likely to affect outcomes when there is a need for the expression or perception of emotions, when tasks require coordination and timing among group members, when one is attempting to persuade others, and, when a consensus needs to be created.
Though essentially a FtF construct (Bock and Kim, 2002) , sharing has evolved into a different concept as far as CMC is concerned. It is not as automatic or evolved in a CMC environment as in a FtF interaction. The reason for this lies in the textual nature of the information that is exchanged via the CMC media. This information by default becomes the property of the organization. This in effect reduces the power of the employee to choose to whom the information is to be given and how. This may be counterproductive in the long run as lesser knowledge will be created due to group's unwillingness to share information (Taylor, 2006) . Since this has an adverse impact on the employee's willingness to share information (that is, reduced sharing), Taylor (2006) argues for providing financial incentives for information sharing in purely computer-mediated groups interacting via virtual teams. This view is supported by Drago and Garvey (1998) , among others.
Walther, Andersen and Park (1994) point out a reverse phenomenon. According to him, less information is transmitted on e-mail (i.e., there is reduced sharing). To solicit more information, participants have to meet face to face. This increases the interaction time which in turn enable the participants to eventually build a bond over the extended period of time.
The sixth hypothesis relates to the quality of sharing of information. Assuming reduced sharing environment in an essentially computer-supported collaborative workplace leading to a reduced quality of exchange among members, the following hypothesis was framed:
Hypothesis 6: CMC induces reduced sharing of information resulting in poor exchange quality.
RESEARCH MODEL
A research model is built upon the various theories related to CMC as described in the above section. The model assumes that that there are certain factors that impact the quality of group exchange in a computermediated environment: frequency of use, media familiarity, media naturalness (to facilitate task/social interaction), strength of relational ties among group members, and quality of information sharing (See Figure 1) : 
METHODOLOGY
This research study is empirical in nature. While quality of exchange is the dependent variable, the independent variables comprise frequency of use of media, media familiarity, media choice for task performance on relational and economic dimensions, strength of the relational ties among group members, and quality of information sharing. The variables are analysed with respect to two configurations: e-mail and instant messaging. These variables are not directly observable; hence, a questionnaire was used to measure perceptions of managers related to each of them. The questionnaire contained four sets of questions aimed to collect responses related to the frequency with and familiarity of respondents with respect to CMC and satisfaction with the CMC on the relational and economic dimensions of task performance. The quality of the group exchange was inferred on the basis of satisfaction achieved on the electronic media. The satisfaction on various parameters of task as well as social interactions at the workplace was measured using a five-point item scale. The questions were developed on the basis of secondary research.
Pretest
The questionnaire was pre-tested on 50 managers. Owing to the intrusive nature of the questions, the researcher was apprehensive about the validity of the responses. However, the respondents answered the questions without any difficulty. Minor changes were made in the questionnaire such as reducing the number of questions.
Respondents
The best subjects for the study were the knowledge workers who were working in a computer-enabled organization and who had regular access to e-mail. The subjects were junior, middle, and senior level employees who worked in teams in organizations of repute. The subjects were informed in advance about the purpose of the study. The Human Resource heads were requested to permit the research team to personally administer the questionnaire in their respective organizations. The research team assured the respondents that the data would be confidential and only the statistical inferences would be published. Out of the 500 questionnaires distributed, about 356 questionnaires were useable for analysis. (See Table 1 for demographic details of the sample)
Analysis of data
The data was analysed using the statistical package SPSS 16.0. Descriptive statistics, chi-square analysis, ANOVA, discriminant analysis, and reliability estimates were used for the findings.
Reliability Estimates of the Measurements
The questions were new; hence there was no record of their reliability. The Cronbach alpha was used to measure the internal consistency of the variables. The resulting indexes are 0.836 for measuring parameters for exchange quality among the group/team members, 0.710 for familiarity with email, and 0.740 for frequency of use of media. This is consistent with the history of the instrument as a reliable instrument.
FINDINGS Hypothesis Testing Results
As there was a three-way interaction between tasks, interaction, and satisfaction, I conducted a one-way ANOVA using the scores from satisfaction, choice of medium for that particular task, and dimensions of task performance. I identified differences in satisfaction with the electronic medium for the economic as well as social dimensions relating to the three tasks under studyinformation/idea generation process, information exchange process, and the decision-making process. The purpose was to identify satisfaction differences between media conditions. This section discusses the exchange quality with respect to each of the three tasks followed by the ANOVA results
Information Generation Task and Exchange Quality
Majority of the participants (225) preferred the face-toface medium for tasks that involved generating ideas and discovering information. Online brainstorming was preferred by 118 respondents only.
The group that preferred CMC was more satisfied with the e-mail media on various social as well as economic exchanges of this task than the FtF group. The differ- ence between the responses of the two groups was statistically significant. The FtF group recorded much lower satisfaction on the social interaction dimension of task performance than the CMC group. The results of the ANOVA suggest that though respondents may not prefer a particular medium, they may express satisfaction with it on certain dimensions. The standard deviation for satisfaction on some of the dimensions appears to be high (Table 2) . 
Information Sharing and Exchange Quality
A large majority of the respondents preferred the CMC media (282) for information exchange; those preferring the FtF were only 74 in number. On most of the issues, there was a significant difference in satisfaction levels between both the groups -CMC and FtF. Predictably, the CMC group was more satisfied with the CMC media than their FtF counterparts. The difference was more profound in the dimension relating to social interaction. The standard deviation for satisfaction on some of the dimensions appeared to be high (Table 3) . 
Decision Making and Exchange Quality
Most respondents (255) preferred the CMC media for decision making; those preferring FtF were 84 in number (See Table 4 ). On most of the issues, there was a significant difference in satisfaction levels between both the groups -CMC and FtF. The CMC group was more satisfied with the CMC media than the FtF group. The standard deviation for satisfaction on some of the dimensions appeared to be high. 
Frequency and Familiarity with the E-mail and Exchange Quality
Results of Table 5 indicate that there is a positive and significant association between frequent e-mail communication and exchange quality on idea generation, information sharing, and decision-making tasks. Familiarity of the medium is also positively associated with the exchange quality on all the three tasks. Though frequent e-mail communication helps to improve the quality of social interaction (association is significant at 10% confidence interval), there is little reason to suggest that as employees get familiar with communicating regularly on e-mail, the quality of social interaction would increase. Frequent IM communication has no significant association with information generation and exchange tasks but it is positively associated with the decision-making task. The results of the Chi-square analysis suggest that as one gets familiar with IM, information sharing is significantly impacted along with increased social interaction. Table 6 presents in detail the association between familiarity with the two CMC modes: e-mail and IM and satisfaction on the various economic and relational dimensions of the tasks in question.
Familiarity with E-mail and Satisfaction with CMC Media
For economic dimensions of tasks, such as sharing job information with groups, quick response, task coordination, quality of judgment and analysis, information generated, speed and cost effectiveness, feasibility for global operations, the correlation is significant and leads to the conclusion that familiarity with asynchronous email significantly improves the satisfaction with the medium on that task. For relational dimensions, such as high participation and commitment, group coordination, anonymity in expressing views, reliability, credibility, resolution of miscommunication and conflicts, sharing of personal ties on official matters, quality of social interaction, original meaning conveyed as intended and promotion of a shared understanding of the situation, the correlation is significant (except for shared understanding of the situation) and leads to the conclusion that satisfaction with the media on various behavioural dimensions improves with familiarity with the medium of e-mail. Though familiarity with e-mail brings about greater satisfaction with respect to sharing of information, familiarity with e-mail does not lead to greater 'sharing' or understanding of the situation among group members.
Familiarity with IM and Satisfaction with the Medium
For economic dimensions of tasks, such as sharing job information with groups, task coordination, and feasibility for global operations, the correlation is significant. For tasks such as information generation, tasks involving judgment and analysis, no correlation is visible.
For relational dimensions, no significant association can be seen with familiarity and satisfaction with IM. Thus familiarity with IM improves satisfaction with some tasks but does not impact the behavioural dimensions at all.
Frequency of E-mail Communication and Satisfaction on Task and Behavioural Dimensions with CMC Media
Frequency of e-mail communication significantly impacts the group exchange quality where higher frequency of communication leads to higher satisfaction with sharing of information with the group members, facilitation of greater task coordination among group members, facilitation of group coordination, improvement of quality of judgment and analysis, bringing in high speed, and cost effectiveness increases reliability and credibility of information as the respondents are satisfied that original meaning is conveyed as intended (Table 7) .
CMC and Strength of Group Ties
Respondents were asked to give a rating between 1 (low- IMPACT OF TASK TYPES AND CMC TECHNOLOGY ON EXCHANGE QUALITY est) and 5 (highest) to the perceived strength of the tie or 'bonding' that the group members shared. Mean and standard deviation of the group tie is 3.94 and 0.64 for this sample. Results of the Chi-square test reveal that frequency of e-mail and face-to-face communication is not significantly associated with the strength of the relational ties (Chi-square statistic records 0.153 and 0.907 respectively). However, frequency of IM is significantly related to the strength of the relational ties (0.005). The quality of exchange of a specific task dimension such as exchange of information via a CMC mode is not found to be significantly associated with the perceived strength of the group tie (0.517); however, the quality of social interaction via the CMC media is significantly associated with the strength of the group tie.
Results of Discriminant Analysis for a Predictive Modeling Function
Discriminant analysis was used to build a predictive model for group membership. The model is composed of a discriminant function (two groups -those that find the quality of interaction with the electronic communication favourable and those that find it unfavourable) based on linear combinations of the predictor variables (satisfaction with relational and economic dimensions of task performance) that provide the best discrimination between the groups. The functions were generated from a sample of cases for which group membership was known; the functions could then be applied to new cases that had measurements for the predictor variables but had unknown group membership.
The group statistics for Group 1 (unfavourable) reveal a potentially serious problem of high mean with high standard deviation, except for speed and cost effectiveness, facilitation of global interaction, task coordination, and promotion of a shared understanding of the situation where standard deviation (SD) is low. Satisfaction is the lowest with the quality of judgment and analysis, resolution of miscommunication and conflicts, anonymity in expressing views, sharing of personal views on official matters, quality of social interaction, original meaning conveyed as intended and promotion of a shared understanding of the situation. SD for original meaning conveyed as intended and shared understanding of the situation is low. Satisfaction is the highest with speed and cost effectiveness and facilitation of global operations with low SD scores. Thus satisfaction is high for task dimensions and low for behavioural dimensions.
Group statistics for Group 2 (favourable) also shows the same trend except for information generation, speed and cost effectiveness, facilitation of global operations, credibility of information, reliability, original meaning conveyed as intended and promotion of a shared understanding of the situation where SD is low; satisfaction ranges from moderate to high. Satisfaction is the highest with speed and cost effectiveness, quick response (but with high SD), task coordination, credibility of information and moderate on other dimensions. Satisfaction is the lowest on dimensions such as resolution of miscommunication and conflicts, sharing of personal views on official matters, and quality of social interaction. Thus behavioural dimensions appear to be the dissatisfiers even in this case.
The tests of equality of group means assess the contribution of each variable to the model to measure the potential of each variable before the model is created. Each displays the result of one-way ANOVA for the independent variables; the smaller values of the Wilkes lambda indicate that these variables are better at discriminating between groups. Those variables that show values greater than 0.10 are not significant in the model. The variables significant to our model include task coordination, group coordination, quality of judgment and analysis, information generation, speed and cost consideration, high participation and commitment, anonymity in expression of views, reliability of information, credibility of information, resolution of miscommunication and conflicts, sharing of personal views on official matters, quality of social interaction, original meaning conveyed as intended, and promotion of a shared understanding of the situation. Of these, original meaning conveyed as intended and quality of social interaction appear to be better at discriminating the variables.
The pooled within-group matrices shows the correlation among the predictors. The largest correlation is between group coordination and quality of judgment and analysis (0.558), original meaning conveyed as intended and promotion of a shared understanding of the situation (0.506), quality of social interaction and sharing of personal views on official matters (0.475), quality of judgment and analysis and impact of status and hierarchy (0.479), quality of judgment and analysis and resolution of miscommunication and conflicts (0.441), quality of social interaction and quality of judgment and analysis (0.454), group coordination and credibility of information (0.409); resolution of miscommunication and conflicts and sharing of personal views on official matters (0.405); but it is difficult to say whether these are large enough to be a concern.
The Box's test of equality of Covariance matrices is statistically significant. Wilkes lambda is 0.831 and statistically significant at 0.000. The structure matrix depicts the correlation of each predictor variable with the discriminant function; ordering is the same as suggested by the tests of equality. Thus the relational dimensions such as the original meaning conveyed as intended, quality of social interaction, resolution of miscommunication and conflicts, quality of judgment and analysis facilitating effective group coordination best discriminate between favourableness and unfavourableness of CMC. The economic dimensions such as information generation, information sharing, speed and cost dimensions, and facilitation of global interactions rank the lowest (See Appendix). The Fisher's linear discriminant function computes a classification score for each function assigning the case to the group whose classification function obtained the highest score. Of the cases used to create the model, 73.2 per cent of the original grouped cases are correctly classified and cross-validated to 70 per cent which implies that the model is correct about three-fourths of the times.
Respondents who are satisfied with the CMC on the ground that it conveys original meaning as intended, and promotes social interaction and group cohesiveness are likely to support it favourably. Those not satisfied on the relational dimensions are likely to be slotted into the unfavourable category.
DISCUSSION
The results show that frequency of e-mail communication is a significant factor in group communication. As proposed by the Media Naturalness Theory, adaptability, usefulness, and satisfaction from a media are more when people start using it more frequently. Firstly, higher frequency of communication leads to higher volume of information exchange. Consequently, exchange quality is enhanced because more information is ex-changed. Secondly, frequent communication allows the group members to stay in touch with each other and this leads to clarification of thoughts and ideas. Since CMC offers a reduced cues environment, the recipients are motivated to know more about the sender and establish better group relations. Recipients use a number of non-verbal cues to analyse the message and form judgments about the sender. In other words, frequent communication facilitates task clarity, task coordination, and group coordination. Frequent use of e-mail may lead to devise newer ways to stay in touch (such as social networking), thereby improving the quality of group exchange in the long run. Frequent e-mail communication leads to media familiarity which in turn improves social interaction at the workplace Though considerable structural adaptation has taken place, yet the study indicates that-people prefer a medium that is high on naturalness for tasks that involve some form of acceptable social interaction as opposed to a medium that is low in naturalness. For idea generation and brainstorming tasks, a large number of respondents favour FtF communication rather than the CMC mode. For tasks that involve routine information exchange, CMC is preferred over the FtF mode. For decision-making tasks, CMC mode is preferred; respondents who choose the CMC mode report greater satisfaction than those who prefer the FtF mode.
In this study, familiarity with e-mail appears to have a positive impact on satisfaction. In the case of IM, media familiarity seems to have no impact on economic as well as relational dimensions of task performance. Familiarity with CMC positively impacts satisfaction on quality of social interaction and results in improved group communication.
The Media Naturalness Theory allows for the circumstance that individuals can compensate for a less natural medium and produce a competent work product while expressing displeasure with the medium. In other words, task satisfaction must be distinguished from media satisfaction. As the demographic details reveal, about 68 per cent of the respondents are spending more than five hours per day on an average on a computer, and about 99 per cent of the respondents are spending more than one hour per day on a computer. This implies that employees do have to use the computer for organization-related activities. Despite this, preference is for FtF communication for idea generation and brainstorming tasks; the results show a lower level of satisfaction with CMC on these tasks. This can be attributed to many factors such as lower psychological arousal when communication is not face-to-face presence of computer anxiety, the ease of use of a system as well as low familiarity with the media.
The data collected shows that the Media Richness Theory proposed by Daft and Lengel (1986) is valid. This research demonstrates that satisfaction scores vary on the basis of the mode of communication. For instance, the asynchronous, text-based computer system has been considered as the optimal mode of communication for performing knowledge sharing and task and group coordination tasks. Users use e-mail as a rich medium to exchange task-related information, for analytical and judgmental tasks, and as a lean medium for building relationships. Our study provides evidence that for knowledge sharing, intellectual, and judgment tasks, CMC (in particular, e-mail) is significantly more efficient. In comparison to the e-mail mode, IM is not as effective both on economic as well as relational dimensions of task performance.
The respondents rated their perceived group ties to be adequately strong. However, this did not lead to an increase in the use of e-mail or FtF communication. Interestingly, those who used IM frequently recorded greater relational ties. The depth of the group ties does not appear to have any impact on the satisfaction with the electronic media on task-related dimensions such as exchange of information; however, it did have an impact on satisfaction with electronic media on the quality of social interaction. This shows that the strength of group ties does impact the quality of interaction at least on a relational/informal level Research indicates that computer-mediated text-based systems lead to significantly smaller communication times than other modes of communication.
The predictive model used in the study strongly supports quality of social interaction, information received as intended, and shared understanding of the situation as major discriminating variables to determine whether the impact of CMC is adjudged favourable or unfavourable in the context of organizational communication. 
